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Martin Snickars, Abo Akademi University (AA).

This report has two parts:

- Part 1: reporting of activities in the period of January 2022 - Jan/Feb 2023
- Part 2: reporting on planned activities for 2023 and 2024.

The information provided will be used for reporting, fundraising, networking, strategic development
and updating of the live web-based implementation plan. As much as possible, please indicate the
specific SOLAS 2015-2025 Science Plan Themes addressed by each activity or specify an overlap
between Themes or Cross-Cutting Themes.

1 Greenhouse gases and the oceans;

2 Air-sea interfaces and fluxes of mass and energy;

3 Atmospheric deposition and ocean biogeochemistry;

4 Interconnections between aerosols, clouds, and marine ecosystems;

5 Ocean bhiogeochemical control on atmospheric chemistry;

Integrated studies of high sensitivity systems;

Environmental impacts of geoengineering;

Science and society.

IMPORTANT: This report should reflect the efforts of the SOLAS community in the entire country
you are representing (all universities, institutes, lab, units, groups, cities).

First things first...Please tell us what the IPO may do to help you in your current and future
SOLAS activities. ?

Keeping up the present activities and the importance of the SOLAS related subjects in focus is
good. We would, though, see that the biogeochemical gradients in the sea surface layer affecting
the air-sea fluxes were given more attention.




PART 1 - Activities from January 2022 to Jan/Feb 2023

1. Scientific highlight
Carbon dynamics during spring bloom in the Bothnian Sea, the Baltic Sea
(FMI, IOW, Finnish Environment Institute (SYKE))

The carbon dynamics during the spring bloom 2019 in the Bothnian Sea was investigated using the
carbon system data gathered in the cruises organized by the BONUS INTEGRAL project (2017-
2020). Up to 120 umol kg* inorganic carbon removal was observed in the surface layer. The
carbon uptake was observed to reach approximately 30 m depth, and the depth-integrated
carbon uptake was estimated to be 1.1 mol m™.

(a) winter (b) summer pmol kg’
64°N 64°N sEmmm () 1700

1600

1500

63°N 63°N

11400

1300

1200

1100

61°N 671°N

1000

0, o,

- - 800
17°E  18°E 19°E 20°E 21°E 22°E 17°E  18°E 19°E 20°E 21°E 22°E

From the oral presentation: Honkanen, M., Schneider, B., Pettersson, H., Otto, S., Seppal3, J.,
Laakso, L. and Rehder, G.: An estimate of the net carbon production in the Bothnian Sea during
the spring bloom using carbon system data, The 4th Baltic Earth Conference, Jastarnia, Poland
2022. THEME 1

2. Activities/main accomplishments in 2022 (e.g., projects; field campaigns; workshops and
conferences; model and data intercomparisons; capacity building; international
collaborations; contributions to int. assessments such as IPCC; collaborations with social
sciences, humanities, medicine, economics and/or arts; interactions with policy makers,
companies, and/or journalists and media).

Projects

e Risto Makkonen from FMI is the coordinator of a new EU Horizon 2020 project CRiceS,
Climate Relevant interactions and feedbacks: the key role of sea ice and Snow in the polar
and global climate system (2022-2026, overall budget 8M£). CRiceS project brings
together 20 international research teams, from Europe, Canada, South Africa, and India.
The CRiceS project focuses on improving model predictions of the role of polar processes
in the climate system that consists of the oceans, ice and snow cover, and the atmosphere.
CRIceS organized winter school in Tjarno, Sweden during November 2022. The course
focused on polar regions, specifically on ocean-atmosphere-ice interactions and




feedbacks. CRiceS organized a workshop on sea spray emissions during the AeroCom 2022
meeting. FMI organized a CRIceS project week in Helsinki June 2022. CRiceS covers and
combines all main scientific themes of SOLAS (THEMES 1-5). https://www.crices

Field campaigns

e AAdeployed a vertical profiling buoy in the NW Aland Islands in the Baltic Sea measuring
basic oceanographic parameters such as temperature, salinity, and oxygen content from 4
to 40 metres. The profiling is to be continued early spring 2023.

e Joonas Virtasalo from GTK participated in the IODP Expedition 386 Japan Trench Paleoseis-
mology

e Joonas Virtasalo from GTK participated in an expedition on the Swedish r/v Elektra to the
southern Gulf of Finland

Workshops and conferences

e Jukka-Pekka Jalkanen from FMI participated in the following conferences (mainly THEME
5):

Air Quality conference 2022, Thessaloniki

European Geophysical Union annual conference, Vienna
SCIPPER stakeholder conference, Chalkidiki

POSIDONIA maritime trade fair, Athens

ICES Annual Science Conference, Dublin

OSPAR MIME meeting, Online

OSPAR HASEC meeting, Online

o ICES WGSHIP meeting, Online

e Martti Honkanen from FMI gave an oral presentation: Honkanen, M., Schneider, B., Pet-
tersson, H., Otto, S., Seppala, J., Laakso, L. and Rehder, G.: An estimate of the net carbon
production in the Bothnian Sea during the spring bloom using carbon system data, The 4th
Baltic Earth Conference, Jastarnia, Poland 2022. THEME 1

O O O O O O O

e Martti Honkanen from FMI gave an oral presentation: Honkanen, M., Miiller J.D., Seppala,
J., Rehder, G., Kielosto, S., Ylostalo, P., Makeld, T., Hatakka, J., and Laakso, L.: Physical,
chemical and biological drivers of diurnal carbon cycle in the coastal region, The FINMARI
Researcher Day 2022, online, 2022. FINMARI: Finnish Research Infrastructure of the insti-
tutes and universities. THEME 1

e lauri Laakso from FMI participated to the Workshop on Best practices strategy for coastal
carbonate systems data management, JERICO-days, Lisbon, Portugal, 2022. THEME 1

Working groups and committees
o Jukka-Pekka Jalkanen from FMI took part of the following activities (mainly THEME 5)

Science support for Mediterranean SECA (IMO MEPC)

OSPAR study for SOx scrubber discharges

Participation in ICES Working Group SHIP

Participation in EU Strategy for Baltic Sea Region Priority Area SHIP (EMERGE is a
flag ship o EUSBSR) work

o Participation in IMO MEPC, ISWG GHG meetings as a part of Finnish delegation
o HELCOM Underwater noise workshop, Online

O O O O

e The Finnish National Implementation plan for the UN Decade of Ocean Sciences was
published in 2022. All the Finnish institutes and universities relevant to SOLAS were
represented in the steering group preparing and further coordinating the implementation
of the plan. THEMES 1-5.

e  Petteri Uotila from University of Helsinki is the Chair and Heidi Pettersson from FMI the



https://www.crices/

vice chair of the Finnish National Committee of SCOR. THEMES 1-5

e Heidi Pettersson from FMI is the Finnish National Correspondent of IAPSO/IUGG. THEMES
1,2,5

e Joonas Virtasalo from GTK is the Finnish national delegate in ESSAC, the European branch
of IODP. THEME 5

Reports, assessments, etc.

e Jukka-Pekka Jalkanen and Heidi Pettersson from FMI made the annual reports for HELCOM
and Copernicus (Air emissions, discharges, underwater noise, wind waves)

Media

e Joonas Virtasalo from GTK was interviewed for the Adretén meri [infinite ocean] podcast
by the Finnish broadcasting company YLE.

3. Top 5 ublications in 2022 (only PUBLISHED articles) and if any, weblinks to models,
datasets, products, etc.

e Asmala, E., Virtasalo, J.J., Scheinin, M., Newton, S. & Jilbert, T.: Role of particle dynamics in
processing of terrestrial nitrogen and phosphorus in the estuarine mixing zone. Limnology
and Oceanography 67, 1-12, 2022. THEME 5

e Guevara et al.: Impact of the COVID-19 pandemic on European primary emissions during
2020, Earth Syst. Sci. Data, 14, 2521-2552, 2022. THEME 5

e Hallgren, Christoffer, Arnqvist, Johan, Nilsson, Erik, Ivanell, Stefan, Shapkalijevski, Metodija,
Thomasson, August, Pettersson, Heidi and Sahlée, Erik: Classification and properties of non-
idealized coastal wind profiles — an observational study. Wind Energ. Sci., 7, 1183-1207,
https://doi.org/10.5194/wes-7-1183-2022, 2022. THEME 2

e lkonen, J., Hendriksson, N., Luoma, S., Lahaye, Y. & Virtasalo, J.J.: Behavior of Li, S and Sr
isotopes in the subterranean estuary and seafloor pockmarks of the Hanko submarine
groundwater discharge site in Finland, northern Baltic Sea. Applied Geochemistry 147,
105471, 2022. THEME 5

e Jalkanen et al.: Underwater noise emissions from ships during 2014—2020”, Env. Poll., 311,
119766, 2022. Gridded datasets available from https://doi.org/10.5281/zenodo.6513401.
THEME 5.

e Manshausen et al.: Invisible Ship Tracks Show Large Cloud Sensitivity to Aerosol”, Na-
ture, 610, 101-106, 2022. THEME 4, 5

e Prank, M., Tonttila, J., Ahola, J., Kokkola, H., Kithn, T., Romakkaniemi, S., and Raatikainen,
T.: Impacts of marine organic emissions on low-level stratiform clouds — a large eddy simu-
lator study, Atmos. Chem. Phys., 22, 10971-10992, d0i:10.5194/acp-22-10971-2022, 2022.
THEME 4

e Purkamo, L., von Ahn, C.M.E., Jilbert, T., Muniruzzaman, M., Bange, H.W., Jenner, A.-K.,
Bottcher, M.E. & Virtasalo, J.J.: Impact of submarine groundwater discharge on biogeo-
chemistry and microbial communities in pockmarks. Geochimica et Cosmochimica Acta 334,
14-44,2022. THEME 5

e Sokhi et al.: Advances in Air Quality Research — Current and Emerging Challenges, Atmos.
Chem. Phys., 22, 4615-4703, 2022. THEME 5

e Raatikainen, T., Prank, M., Ahola, J., Kokkola, H., Tonttila, J., and Romakkaniemi, S.: The ef-
fect of marine ice-nucleating particles on mixed-phase clouds, Atmos. Chem. Phys., 22,
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3763-3778, doi:10.5194/acp-22-3763-2022, 2022. THEME 4

e Riisanen, P., Merikanto, J., Makkonen, R., Savolahti, M., Kirkevag, A., Sand, M., Seland, @.,
and Partanen, A.-l.: Mapping the dependence of black carbon radiative forcing on emis-
sion region and season, Atmos. Chem. Phys., 22, 11579-11602,
https://doi.org/10.5194/acp-22-11579-2022, 2022. THEME 5

e Ytreberg et al.: Metal and PAH loads from ships and boats, relative to other sources, in the
Baltic Sea, Marine Pollution Bulletin, 182, 113904, 2022. THEME 5

4. Did you engage any stakeholders/societal partners/external research users in order to co-
produce knowledge in 20227 If yes, who? How did you engage?

PART 2 - Planned activities for 2023 and 2024

1. Planned major national and international field studies and collaborative laboratory and
modelling studies (incl. all information possible, dates, locations, teams, work, etc.).

¢ FMI will deploy a vertical profiler at the FMI Uté Atmospheric and Marine Research station,
for measuring the physical and biological vertical structure of the water column. THEME 1

2. Events like conferences, workshops, meetings, summer schools, capacity building etc.
(incl. all information possible).

Conferences
e |TM 2023 (Chapel Hill, USA, 1 abstract) May 22-26 (J-P. Jalkanen FMI)

e Transport Air Pollution & Shipping and Environment (Gothenburg, Sweden, 6 abstracts
from us, and ten more with coauthorship), Sep 25-28 (J-P. Jalkanen and others, FMI)

e GEIA 2023 (Brussels, Belgium, 1 abstract), Jun 21-23 (J-P. Jalkanen FMI)
e EGU 2023 (Vienna, Austria, 2 abstracts with coauthorship), Apr 23-28 (J-P. Jalkanen FMI)
e 28" General Assembly of IUGG, 11-20 July, Berlin (H. Pettersson FMI)

¢ FINMARI Researcher Day, Helsinki, Finland, 4t April 2023: Honkanen et al.: Long-term ob-
servations of the air-sea carbon dioxide exchange at Uto, the Baltic Sea. (M. Honkanen
FMI). THEME 1

e The Baltic Sea Science Congress 21-25.8.2023 is organised by Finnish Environment Insti-
tute (SYKE) and FMI in Helsinki. The topic of the 2023 is UN Decade of Ocean Sciences for
Sustainable Development (M. Honkanen FMI). THEMES 1,5

e |COS Nordic Symposium 2023, Bergen, Norway, November 2023 (M. Honkanen FMI).
THEME 1.

3. Funded national and international projects/activities underway.

e FMI participates to EU Horizon 2020 OceanNETS project (2020-2024, FMI PI: Antti-llari Par-
tanen), which aims to identify the most effective ocean-based Negative Emission Technol-
ogy with low environmental and ecological risks (e.g., to biodiversity, ecosystem services)
and high co-benefits. https://www.oceannets.eu/ (THEMES 1,2,5)

e FMI studies the impacts of primary and secondary marine aerosols on boundary layer
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clouds by using a high-resolution Large Eddy Simulation (LES) model in an Academy of
Finland -funded project “Marine organic aerosol and its impacts on clouds and climate”, Pl
Tomi Raatikainen. The LES model allows the quantification of the effects of turbulent
dynamics and detailed aerosol and cloud microphysics on marine organic aerosol
formation and its impacts on clouds (THEME 4).

Ongoing projects at FMI: H2020/EMERGE (coordinated by FMI), H2020/SCIPPER, Horizon
Europe/GREEN RAY, Copernicus Atmospheric Monitoring Services (CAMS2-61) ship emis-
sion reporting, Traficom/ShipNOEm, Belmont Forum/BioDiv-Support. (THEME 5)

Joonas Virtasalo from GTK is the Pl of an Academy of Finland Project: FERMAID - Ferro-
manganese Concretion-Archives of Ecosystem Variability, Climate Forcing and Anthropo-
genic Impact on the Baltic Sea (1.9.2020 — 31.8.2024, 540 k€) (THEME 5)

Joonas Virtasalo from GTK is the Pl of an Academy of Finland Project: GEOMEASURE -
Foundations for green offshore energy production in Finland: from marine investigations
to the numerical estimation of undrained shear strength of the seabed deposit layers un-
der cycling loading (1.1.2022 —31.12.2024, 373 k€) (THEME 5)

Joonas Virtasalo from GTK is the Pl of a Foundation for Research of Natural Resources in
Finland Project: FeCoVERY - Recovery and sustainable use of Baltic Sea ferromanganese
concretions as a resource of hi-tech metals (1.1.2022 —31.12.2024, 165 k€) (THEME 5)

Jukka Seppala from SYKE is the Finnish Pl for the ongoing projects EU Horizon JERICO-S3
(Joint European Research Infrastructure of Coastal Observatories- Sciences, Service, Sus-
tainability) and JERICO-DS (JERICO- Design Study) THEMES 1-5.

4. Plans / ideas for future national or international projects, programmes, proposals, etc.
(please indicate the funding agencies and potential submission dates).

FMI will study oceanic tipping points/elements (e.g. AMOC, subpolar gyre) within EU
H2020 OptimEMS project (2023-2027).

Expansion of studies combining air and water quality wrt shipping sector, expansion to
global scale (J-P. Jalkanen, FMI)

5. Engagements with other international projects, organisations, programmes, etc.

The pCO2 measurement maintained by FMI on the Silja Serenade ferrybox travelling be-
tween Helsinki and Stockholm has been accepted to be part of the ICOS Ocean Thematic
Centre (ICOS-OTC). THEME 1

The Tvarminne Zoological station, University of Helsinki, was accepted to be a part of the
ICOS Ocean Thematic Centre (ICOS-OTC) as well as an associated ecosystem station in the
future (ICOS-ECT). THEMES 1,3, 5

Jukka-Pekka Jalkanen from FMI is connected to H2020/Mission Atlantic, Impex (BSH),
Mosab (BSH) projects. Tightened cooperation with Chalmers Technical University

Petteri Uotila from University of Helsinki is the Chair and Heidi Pettersson from FMI the
vice chair of the Finnish National Committee of SCOR. THEMES 1-5

Heidi Pettersson from FMI is the Finnish National Correspondent of IAPSO/IUGG. THEMES
1,2,5

Joonas Virtasalo from GTK is the Finnish national delegate in ESSAC, the European branch
of IODP. THEME 5




Comments




